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Abstract
Background Difficulties in kneeling, one of the poorest
scoring functional outcomes post total knee arthroplasty
(TKA),have been attributed to a lack of patient education.
This is the first study to investigate specific factors
affecting a patient’s perceived ability to kneel post TKA,
following exposure to a preoperative kneeling education
session.
Materials and methods A cross-sectional study was con-
ducted following TKA with patients who had been edu-
cated about kneeling prior to the operation. Patients
completed kneeling questionnaires at 6 (n = 115) and 12
(n = 82) months post TKA. In addition to the 12-month
kneeling questionnaire, patients also completed the Oxford
knee score (OKS) survey.
Results Seventy-two percent of patients perceived they
could kneel at 12 months post TKA. Overall, pain and
discomfort were the most common factors deterring
patients from kneeling. Perceived kneeling ability was the
poorest scored outcome on the OKS with patients reporting
mild to moderate difficulty with this task. Kneeling scores
were strongly correlated with overall knee function scores
(R = 0.70), strongly correlated with pain scores
(R = 0.45) and weakly correlated with knee stability
scores (R = 0.29). When asked about other factors pre-
venting kneeling other than pain or discomfort, 75 % had
reasons unrelated to the knee or TKA. The most common
reason was ‘problems with the other knee’ (n = 19).
Conclusions Patients in this study were provided with
education regarding their kneeling ability post TKA, yet
still experienced limitations in perceived kneeling ability
postoperatively. Contrary to previous research, our study
suggests that factors other than patient education affect a
patient’s perceived kneeling ability post TKA.
Keywords Total knee arthroplasty  Kneeling  Patient
education
Introduction
Osteoarthritis is a leading cause of pain and disability
worldwide and when present in the knee often leads to total
knee arthroplasty (TKA) because of poor responses to
conservative medical or physical treatments [1]. Over the
past 10 years, there has been an increasing national and
international demand for TKA [2–5]. Several factors have
contributed to this increase. These include but are not
limited to an increase in age, obesity, expectations for an
improved quality of life, as well as the availability of
improved and more cost-effective surgical techniques in
undertaking TKA [5–7].
Satisfaction among TKA patients has increased, with as
many as 81–89 % of patients being satisfied with their
procedure [8, 9]. The areas of greatest satisfaction include
functional areas, such as improved knee stability, reduced
knee pain experienced after long periods of sitting, and
improved abilities to complete basic activities of daily
living [8, 9]. In comparison, areas with which patients tend
to be least satisfied include pain experienced resulting from
the procedure, difficulty in descending stairs and an
inability to kneel post TKA [8]. The inability to kneel can
be especially problematic for people who engage in
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activities that regularly require kneeling, e.g., recreational
activities such as gardening and playing lawn bowls, and
work-related tasks such as carpet laying and plumbing
[10–12]. In Middle Eastern and Eastern cultures, kneeling
is an integral function for everyday tasks, such as praying
and sitting for meals [12, 13].
Patients want to be able to kneel after TKA [14]; how-
ever, only a few studies have examined this outcome post
surgery [11, 12, 15–19]. Early research suggests that a
discrepancy exists between a person’s perceived ability and
actual ability to kneel [11, 15, 16]. Significant factors
preventing patients from kneeling include fear of harming
the prosthesis and lack of education [11, 15, 16]. There is
only one small study showing a significant improvement in
the ability to kneel post partial knee replacement with
education sessions [20]. There are no studies investigating
the effect of education sessions on the ability to kneel post
TKA.
Our study investigated factors which prevent kneeling at
6 and 12 months post TKA in patients who received a
preoperative education session about kneeling. The aim of
this study is to determine if providing patient education
prior to surgery and, therefore, provide more realistic
expectations about kneeling capability post surgery has any
effect on a patient’s perceived kneeling ability post TKA.
The change in kneeling capabilities between 6 and
12 months after TKA will also be examined. Finally, we
aimed to identify factors other than pain and discomfort,
which impair the ability to kneel at 12 months post TKA.
Materials and methods
Patients attending an outpatient clinic between July 2013
and May 2014, following their elective TKA (from the
same surgeon) were invited to participate. Ethical approval
was granted by the University of Wollongong Human
Research Ethics Committee.
The primary indication for TKA of all volunteering
patients was end-stage osteoarthritis. A midline incision
with a medial parapatellar approach was used for each
TKA. The patellar was resurfaced with a cemented poly-
ethylene button and a cemented hydroxyapatite-coated
posterior cruciate-retaining prosthesis was used. Circum-
patellar electrocautery was performed as part of the TKA in
all patients. On enrolment to the study all patients received
a 30-min education session by the practice nurse. This was
a standardized education session outlining what to expect
on the day of TKA, what was to be expected in the
recovery post-TKA period and the long-term functional
prognosis of TKA. All patients were advised that they may
experience pain or discomfort when kneeling and that this
would not harm the prosthesis. A safe kneeling technique
was also demonstrated. This education was repeated in
their postoperative physiotherapy sessions. All patients
received daily postoperative physiotherapy until they were
deemed safe for discharge.
Patients completed two surveys, one at 6 and another at
12 months post TKA. At both 6 and 12 months, a ques-
tionnaire including patient demographics and the patient’s
ability to kneel was mailed to the volunteers. The 12-month
questionnaire also included a validated Oxford knee score
(OKS) questionnaire [10].
The questions included in the kneeling survey included
(1) Are you able to kneel on your replaced knee? (2) Do
you have pain with kneeling? (3) Do you have discomfort
or increased pressure within the knee with kneeling? (4)
Does pain stop/prevent you from kneeling? These ques-
tions were scored as ‘yes’ or ‘no’ answers and each ques-
tion was analyzed using descriptive statistical analysis.
Additionally, the 12-month kneeling survey asked patients
to comment on any additional factors that prevent them
from kneeling or make kneeling difficult? The answers to
this question were grouped into subjects for analysis.
The OKS, which was included with the 12-month
kneeling survey, is a validated 12-question survey that is
commonly used to gauge the functional activity and pain
experienced over the past month by the patient following
TKA (Table 1) [10].
The responses given to each of the 12 questions were
given a numerical value ranging from 0 (worst) to 4 (best).
From each of the responses to the OKS, we calculated
overall patient perceived pain and function scores
(Table 1). The overall pain and function scores were then
converted into standardized scores [8]. This was performed
in order to allow comparisons to be made between a
patient’s knee function and knee pain. This conversion was
made by dividing the overall score by the highest possible
score (20 for knee pain and 28 for knee function). An
example of the calculation for knee pain—total knee pain
score of 15 divided by the highest possible score of 20
gives a standardized score of 0.75. The standardized scores
were then subgrouped in order to compare the knee pain
and function of patients who could and could not kneel.
Statistical analysis
Pearson’s correlation coefficient analysis was used to look
for correlations between the kneeling question in the OKS
versus knee stability, overall knee pain and overall knee
function scores. The data were then subdivided into two
groups, i.e., those who could and could not kneel. Com-
parisons were then made within each subgroup between
their standardized knee pain and function scores through
multivariate logistic regression analysis. A p value B0.05




A total of 130 patients at 6 months and 98 patients at
12 months post TKA were mailed questionnaires. At
6 months, 115 (88.5 %) patients (65 female, 50 male) with
a mean age of 68 years responded to the survey. Ques-
tionnaire response rate at 12 months was 83.7 % with 82
patients (46 female, 36 male) with a mean age of 69 years
responding to the survey.
Kneeling survey results
At 6 months post TKA, 73 (63.5 %) patients reported that
they were able to kneel. Twenty-eight (24.3 %) patients
reported that they were unable to kneel due to pain, and a
further 10 (8.7 %) reported pain to a deterring factor. Dis-
comfort and pressure in the knee were reported as deterring
factors in 38.3 % of patients (n = 28). By 12 months post
TKA, therewas an increase in the percentage of patients who
reported they could kneel to 72 % (n = 59). The number of
patients reporting pain as the reason for not being able to
kneel decreased to 14 (17.1 %), with 15 patients (18.3 %)
reporting pain as a deterring factor. The percentage of
patients reporting discomfort and pressure as deterring fac-
tors at 12 months post TKA increased to 75.6 % (n = 62).
When patients were asked at 12 months post TKA ‘ad-
ditional factors that prevent you from kneeling or make
kneeling difficult?’ eight subjects were identified. Of all the
reasons given, 74 % were unrelated to the knee or compli-
cations from the TKA. The most common response was
problems with the other knee as reported in 19 patients
(Table 2). Only one patient reported that they felt that they
could not kneel due to a fear of injuring their knee (Table 2).
OKS results
At 12 months post TKA, the average OKS was 42.5/48.
The poorest reported outcome of the OKS was kneeling
with patients reporting mild to moderate difficulty with this
task (2.6/4; Fig. 1). Patients reported minimal to no diffi-
culty with stairs (3.5/4) and knee stability (3.8/4), and
minimal to no problems with knee pain (average score of
17.8 out of 20) and knee function (average score of 24.7
out of 28).
Pearson’s correlation coefficients (R) were then calcu-
lated for kneeling versus knee stability, knee function and
knee pain scores. There was a very strong correlation
between kneeling scores and knee function scores
(R = 0.70), a strong correlation between kneeling and knee
pain (R = 0.45), and a weak relationship between kneeling
and knee stability (R = 0.29).
Table 1 The Oxford knee score
[10]
Question number Question
1 Describe the pain you usually have from your knee? (pain)
2 How much trouble do you have washing and drying yourself (all over) because of your
knee? (function)
3 How much trouble do you have getting in/out of your car or using public transport
because of your knee? (function)
4 For how long have you been able to walk before pain from your knee becomes severe?
(with or without a stick) (pain)
5 After a meal (sat at a table), how painful has it been for you to stand up from a chair
because of your knee? (pain)
6 Have you been limping when walking, because of your knee? (function)
7 Could you kneel down and get up again afterwards? (function)
8 Have you been troubled by pain from your knee in bed at night? (pain)
9 How much has pain from your knee interfered with your usual work (including
housework)? (pain)
10 Have you felt that your knee might suddenly ‘give way’ or let you down? (function)
11 Could you do household shopping on your own? (function)
12 Could you walk down one flight of stairs? (function)





Total 10 (26 %)
Pain in the other knee 19
Avoid kneeling because the patient
has no need to/habit
7
Fear of injuring knee 1
Pain in hip 1
Overweight 1
Total 29 (74 %)
Grand total 39 (100 %)
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Analysis of a patient’s ability to kneel
and standardized knee function and knee pain
scores
At 12 months post-TKA, the average standardized overall
knee pain score was 0.89 and the average overall knee
function score was 0.88. When comparing the scores of the
patients who could and could not kneel, significant dif-
ferences were detected for both standardized knee pain and
knee function (p = 0.03 and 0.001, respectively; Table 3).
Discussion
Our study had a response rate of 88 % at 6 months and
83.7 % at 12 months. Groups at 6 and 12 months had
comparable characteristics—115 patients (65 female, 50
male) at 6 months with a mean age of 68 and 82 patients
(46 female, 36 male) at 12 months with a mean age of 69.
These characteristics are comparable to previous studies on
kneeling ability, which ranged in age from 66-72.2 years
[11, 12, 15–20].
Patients with osteoarthritis have a poor ability to kneel
preoperatively. Although this improves following TKA,
patients are still expected to continue to have some diffi-
culty kneeling [12, 21]. Only one small study (n = 58) has
previously looked at the effect of education on kneeling
post partial knee replacement [20]. This study showed
limited but promising evidence that improved perceived
kneeling ability was solely associated with receiving
kneeling education which included a ‘one-off thirty minute
physical therapy intervention and written information on
kneeling’. Similar to the present study, patients were told
that even though kneeling would be uncomfortable or
painful it would not damage the new joint [20]. Our results
showed an increase from 6-12 months post TKA in the
percentage of patients who reported they could kneel from
63-72 %. In comparison, previous studies have shown
kneeling ability with little or no difficultly post TKA to be
between 20 and 44 % depending on the study
[11, 15, 17, 18], and the percentage of patients who remain
unable to kneel in these studies was 15–39 % [11, 15, 18],
which is similar to our results (28–36.5 %)
The percentage of patients reporting pain as the reason
for not being able to kneel decreased from 24.3 to 17.1 %.
Discomfort and pressure as deterring factors at 12 months
post TKA increased from 38.3 to 75.6 %. This indicates
that the pain experienced by patients post TKA lessens
over time and possibly becomes a residual ‘discomfort’ or
‘pressure’ in the knee. Examining discomfort post TKA
would be an important area for further analysis in future
studies due to the significant number of patients who are
deterred from kneeling due to this experience.
There has been a growing recognition in the orthopedic
field that patient-centered evaluation tools should be used
to evaluate patient outcomes after TKA procedures [8]. We
chose to use the OKS [10], developed over a decade ago,
and which has since been demonstrated to be a suit-
able self-assessment tool for TKA evaluation [22, 23]. At
12 months, patients were asked to complete the question-
naire along with their kneeling survey. Consistent with the
literature, the poorest reported outcome on the question-
naire was for question 7 ‘Could you kneel down and get up
afterwards?’ [12, 16, 17, 24]. The majority of our patients
at 12 months reported mild to moderate difficulty with this
task.
We analyzed whether the ability of our patients to kneel
was related to overall functional scores, pain scores and




















Fig. 1 Responses to question 7 (kneeling question) in the OKS from
82 patients at 12 months post total knee arthroplasty. Score of
0 = impossible; 1 = extreme difficulty; 2 = moderate difficulty;
3 = minimal difficulty; 4 = easily
Table 3 Standardized knee pain and knee function scores in patients who could and could not kneel at 12 months post total knee arthroplasty
Scorea Overall Able to kneel Unable to kneel
No. Standardized score (95 % CI) No. Standardized score (95 % CI) No. Standardized score (95 % CI)
Pain 82 0.89 (0.03) 57 0.91 (0.03)* 25 0.82 (0.08)*
Function 82 0.88 (0.03) 57 0.91 (0.02)# 25 0.80 (0.06)#
* Significant difference between standardized knee pain scores of patients who could and could not kneel (p = 0.03)
# Significant difference between standardized knee function scores of patients who could and could not kneel (p = 0.001)
a Pain, the summation questions 1, 4, 5, 8 and 9 of the OKS; function is the summation of questions 2, 3, 6, 7, 10, 11 and 12 of the OKS
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knee stability scores using the OKS [10]. There was a very
strong correlation between kneeling scores and knee
function scores (R = 0.70), a strong correlation between
kneeling and knee pain (R = 0.45), and a weak relation-
ship between kneeling and knee stability (R = 0.29).
Importantly, the weak relationship between kneeling and
knee stability in combination with the near perfect (3.8/4)
knee stability score demonstrates that the inability of the
patients to kneel was not related to an unstable knee. When
comparing the scores of the patients who could and could
not kneel, significant differences were detected for both
standardized pain and function (p = 0.03 and 0.001,
respectively). These results are similar to those found in a
recent study in Iran for a similar-sized group of patients
with osteoarthritis [18].
Previous studies evaluating kneeling ability post knee
replacement have identified various factors preventing
patients from being able to perform the task. For perceived
inability to kneel, reasons included ‘think it may be pain-
ful’, ‘have not tried’, ‘been told not to’, ‘think it would be
difficult’, ‘afraid of damaging the prosthesis’, ‘did not
think they should’, ‘numbness’ and ‘stiffness’. Sixty-three
percent gave reasons that could be addressed by education
or rehabilitation [16]. Contrary to the common belief of
these patients, there is no evidence that kneeling is harmful
to the prosthesis [18, 21]. Eight subjects were identified by
our patients when asked about other factors preventing
them from kneeling in the survey. Importantly, 74 % of the
reasons were unrelated to the knee or the surgery, including
the most common response of ‘problems with the other
knee’. In contrast to previous literature on this topic, only
one patient had a reason normally addressed by education,
which was ‘could not kneel due to a fear of injuring their
knee’ [11].
There are a number of other factors such as numbness,
decreased range of motion, gender [16], and choice of
surgical techniques [25–27] which are mentioned in pre-
vious studies on the topic of evaluating kneeling after knee
replacement, which we have not address in our current
study, which would be of consideration for future studies
on kneeling ability.
There are limitations to this study that need to be
acknowledged. This study did not include preoperative
scores of pain and functional abilities including ability to
kneel. The study included a small sample size, and inclu-
ded patients operated on by only one surgeon at two hos-
pital sites. The amount of information obtained through the
survey was limited and may have been better addressed
though an interview format. The implementation of these
education sessions was not performed with a control group.
Therefore, further randomized controlled trials are needed
to provide a higher level evidence for this intervention.
Finally not all of the patients completed the survey at
12 months.
There are several important conclusions supported by
this current study. This is the first study to evaluate the
effect of preoperative patient education on kneeling ability
post TKA, as recommended in a number of previous
studies. Even with appropriate education on kneeling
ability, patients identified that pain and discomfort were
significant factors preventing them from kneeling post
TKA. Patients who had more pain and less overall func-
tional ability were more unlikely to be able to kneel. This
study showed an increase in the number of patients able to
kneel with little or no difficulty compared to previous
studies. Importantly, in contrast to previous studies, only
one patient reported their reason for not kneeling as due to
a fear of injuring their knee. Therefore, education sessions
should be a routine part of the TKA patient journey.
Consistent with previous studies, our results show that
kneeling continues to be the poorest functional outcome
post TKA and therefore an important area for continued
research.
Compliance with ethical standards
Ethical standards All patients gave informed consent prior to being
included into the study. All procedures involving human participants
were in accordance with the 1964 Helsinki declaration and its later
amendments. The study was approved by the research ethics
committee.
Conflict of interest We declare that we have no conflict of interests
(both personal and financial).
Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://crea
tivecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.
References
1. Cooper C, Dennison E, Edwards M, Litwic A (2013) Epidemi-
ology of osteoarthritis. Medicographia 35(2):145–151
2. Wilson NA, Schneller ES, Montgomery K, Bozic KJ (2008) Hip
and knee implants: current trends and policy considerations.
Health Aff (Millwood) 27(6):1587–1598
3. Kurtz SM, Lau E, Ong K, Zhao K, Kelly M, Bozic KJ (2009)
Future young patient demand for primary and revision joint
replacement: national projections from 2010 to 2030. Clin Orthop
Relat Res 467(10):2606–2612
4. Association AO (2013) Hip and knee arthroplasty: annual report
2013 (trans: Registry NJR)
5. Innovation NAfC (2012) Musculoskeletal network: NSW evi-
dence review preoperative, perioperative and postoperative care
of elective primary total hip and knee replacement (trans: Inno-
vation AfC). Chatswood, NSW
J Orthopaed Traumatol
123
6. Losina E, Thornhill T, Rome B, Wright J, Katz J (2012) The
dramatic increase in total knee replacement utilization rates in the
United States cannot be fully explained by growth in population
size and the obesity epidemic. J Bone Joint Surg Am 94(3):201
7. Nilsdotter AK, Toksvig-Larsen S, Roos EM (2009) Knee
arthroplasty: are patients’ expectations fulfilled? A prospective
study of pain and function in 102 patients with 5-year follow-up.
Acta Orthop 80(1):55–61
8. Baker P, van der Meulen J, Lewsey J, Gregg P (2007) National
Joint Registry for England and Wales. The role of pain and
function in determining patient satisfaction after total knee
replacement. Data from the National Joint Registry for England
and Wales. J Bone Joint Surg Br 89(7):893–900
9. Bourne RB, Chesworth BM, Davis AM, Mahomed NN, Charron
KD (2010) Patient satisfaction after total knee arthroplasty: who
is satisfied and who is not? Clin Orthop Relat Res 468(1):57–63
10. Dawson J, Fitzpatrick R, Murray D, Carr A (1998) Questionnaire
on the perceptions of patients about total knee replacement.
J Bone Joint Surg Br 80(1):63–69
11. Palmer S, Servant C, Maguire J, Parish E, Cross M (2002) Ability
to kneel after total knee replacement. J Bone Joint Surg Br
84(2):220–222
12. Hassaballa M, Porteous A, Newman J, Rogers C (2003) Can
knees kneel? Kneeling ability after total, unicompartmental and
patellofemoral knee arthroplasty. Knee 10(2):155–160
13. Weiss JM, Noble PC, Conditt MA, Kohl HW, Roberts S, Cook
KF, Gordon MJ, Mathis KB (2002) What functional activities are
important to patients with knee replacements? Clin Orthop Relat
Res 404:172–188
14. Dawson J, Fitzpatrick R, Murray D, Carr A (2006) A response to
issues raised in a recent paper concerning the Oxford knee score.
Knee 13(1):66–68
15. Schai P, Gibbon A, Scott R (1999) Kneeling ability after total
knee arthroplasty: perception and reality. Clin Orthop Relat Res
367:195–200
16. Hassaballa M, Porteous A, Newman J (2004) Observed kneeling
ability after total, unicompartmental and patellofemoral knee
arthroplasty: perception versus reality. Knee Surg Sports Trau-
matol Arthrosc 12(2):136–139
17. Hassaballa MA, Porteous AJ, Learmonth I (2007) Functional
outcomes after different types of knee arthroplasty: kneeling
ability versus descending stairs. Med Sci Monit 13(2):81
18. Kivi MM, Mobarake MK, Motlagh KH, Ekhtiar K (2011) Eval-
uation of kneeling ability after total knee replacement in patients
with osteoarthritis of the knee. Minerva Ortop Traumatol
63(3):177–184
19. Sharkey PF, Miller AJ (2011) Noise, numbness, and kneeling
difficulties after total knee arthroplasty: is the outcome affected?
J Arthroplasty 26(8):1427–1431
20. Jenkins C, Barker KL, Pandit H, Dodd CA, Murray DW (2008)
After partial knee replacement, patients can kneel, but they need
to be taught to do so: a single-blind randomized controlled trial.
Phys Ther 88(9):1012–1021
21. Wilkens KJ, Duong LV, McGarry MH, Kim WC, Lee TQ (2007)
Biomechanical effects of kneeling after total knee arthroplasty.
J Bone Joint Surg 89(12):2745–2751
22. Medalla GA, Moonot P, Peel T, Kalairajah Y, Field RE (2009)
Cost-benefit comparison of the Oxford Knee score and the
American Knee Society score in measuring outcome of total knee
arthroplasty. J Arthroplasty 24(4):652–656
23. Reddy KI, Johnston LR, Wang W, Abboud RJ (2011) Does the
Oxford knee score complement, concur, or contradict the
American Knee Society Score? J Arthroplasty 26(5):714–720
24. Williams D, Blakey C, Hadfield S, Murray D, Price A, Field R
(2013) Long-term trends in the Oxford knee score following total
knee replacement. Bone Joint J 95(1):45–51
25. Berg P, Mjoberg B (1991) A lateral skin incision reduces
peripatellar dysaesthesia after knee surgery. J Bone Joint Surg Br
73(3):374–376
26. White L, Holyoak R, Sant J, Hartnell N, Mullan J (2016) The
effect of infrapatellar fat pad resection on outcomes post-total
knee arthroplasty: a systematic review. Arch Orthop Trauma Surg
136(5):701–708
27. White L, Hartnell N, Hennessy M, Mullan J (2015) The impact of
an intact infrapatellar fat pad on outcomes after total knee
arthroplasty. Adv Orthop Surg 2015:817906. doi:10.1155/2015/
817906
J Orthopaed Traumatol
123
